The s−wave meson-baryon scattering is analyzed for the isospin-strangeness I = 1/2, S = 0 and I = 0, S = −1 sectors, in a Bethe-Salpeter coupled channel formalism incorporating Chiral Symmetry. For both sectors, four channels have been considered: πN , ηN , KΛ, KΣ and πΣ,KN , ηΛ, KΞ, respectively. The needed two particle irreducible matrix amplitudes are taken from lowest order Chiral Perturbation Theory in a relativistic formalism. There appear undetermined low energy constants, as a consequence of the renormalization of the amplitudes, which are obtained from fits to the available data: elastic πN phase-shifts, π − p → ηn and π − p → K 0 Λ cross sections and to πΣ → πΣ mass-spectrum, the elastic KN →KN andKN → πΣ t-matrices and to the K − p → ηΛ cross section data. The position and residues of the complex poles in the second Riemann sheet of the scattering amplitude determine masses, widths and branching ratios of the S 11 − N (1535) and −N (1650) and S 01 − Λ(1405) and −Λ(1670) resonances, in reasonable agreement with experiment. A good overall description of data, from threshold up to around 2 GeV is achieved despite the fact that three-body channels have not been explicitly included.
Introduction
Baryon resonances are outstanding features in elastic and inelastic mesonbaryon scattering and signal the onset of non-perturbative physics. At low and intermediate energies, renouncing to find out a picture of the hadron as a valence quark bound state, it seems appropriate to start considering the hadrons as the relevant degrees of freedom where chiral symmetry not only proves helpful to restrict the type of interactions between mesons and baryons, but also provides an indirect link to the underlying QCD 1 . Then, resonances manifest themselves as poles of the scattering amplitude in a certain Riemann sheet in the complex energy plane. Chiral Perturbation Theory (ChPT) leads to amplitudes that, though exactly satisfy crossing symmetry, are based on a perturbative expansion of a finite amount of Feynman diagrams. This complies with unitarity order by order in the expansion, but fails to fulfill exact unitarity of the scattering amplitude. Thus, some non-perturbative resummation should be supplemented to restore exact unitarity and, hopefully, to accommodate resonances. Several unitarization methods have been suggested in the literature to describe the mesonbaryon dynamics: Inverse Amplitude Method 2,3 , dispersion relations 4,5 , Lippmann-Schwinger equation and Bethe-Salpeter Equation (BSE) 6−10 . In this talk, we will study the s−wave meson-baryon scattering for the strangeness S = 0 and −1 and isospin I = 1/2 and 0 respectively, sectors. These reactions provide good examples of the need of unitarization methods, e.g. in the S = −1 channel Heavy Baryon ChPT to one loop fails completely already at threshold 11 , due to the the nearby subthreshold Λ(1405)-resonance. It is important to realize from the very beginning that the dynamics of these reactions requires the use of a coupled channel formalism, thus we solve the BSE, in coupled channels, with a kernel determined by the lowest order ChPT. After renormalization of the amplitude, a finite number of phenomenological constants, which encode the detailed underlying short-distance dynamics are required. Since, there is no possibility to compare with ChPT beyond leading order, we have been forced to fit the unknown Low Energy Constants (LEC's) to data. Thus, at the end of the day, we come up with amplitudes which satisfy exactly coupled channel unitarity, but violate crossing symmetry at subleading order. Restoring crossing symmetry at some order, would reduce the number of undetermined LEC's 12 , but, as already noted, since the coupled channel ChPT one-loop amplitude for meson-baryon scattering is not known, such program becomes quite difficult to implement. Thus, we will pay special attention to statistical correlations between the fitted LEC's to shed light on this issue. This talk is based on the results of Refs. 9 (S = 0) and 13 (S = −1), where the reader can find further details.
Theoretical framework and Results
For each strangeness-isospin channel, we solve the BSE
where P is the total four-momentum of the meson-baryon system (s = P 2 ), k and k ′ are the meson incoming and outgoing momenta, t P (k, k ′ ) is the scattering amplitude, v P (k, k ′ ) the two particle irreducible Green's function (or potential ), and S(P − q) and ∆(q) the baryon and meson exact propagators respectively. The above equation turns out to be a matrix one, both in the coupled channel and Dirac spaces. For any choice of the potential v P (k, k ′ ), the resulting scattering amplitude t P (k, k ′ ) fulfills the coupled channel unitarity condition, discussed in Eq. (21) of Ref. 9 . After the needed projections, both in Dirac space and in total angular momentum, the matrix t P (k, k ′ ) determines the s−wave coupled-channel matrix, f , one gets at lowest order for the potential:
withf the weak decay matrix, diagonal in the the coupled channel space and constructed out of f π , f η and f K , and D the coupled-channel matrix, which is different for each strangeness-isospin sector. The solution of the BSE with the kernel specified above can be found in Ref. 9 . There, the renormalization of the obtained amplitudes is studied at length. As a result of the renormalization procedure, and besides the physical and weak meson decay constants, a total amount of 12 undetermined LEC's appear for each strangeness-isospin sector. We fit these constants to data. In Figs. 1 and 2 we show the obtained results. Besides, the poles in the second Riemann sheets provide a remarkably good description of masses, widths and branching ratios of the S 11 − N (1535) and −N (1650) and S 01 − Λ(1405) and −Λ(1670) resonances 9,13 .
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